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(57) Abstract 

A torque application system intended for tightening a threaded fastener (12) having a rear end surface with an integral ultra-sonic 
sound wave generating and sensing device (21), which comprises a power wrench (10) with an output shaft (17) provided with a pin-shaped 
contact device (20) for delivering and receiving electric signals, and a set of torque uansferring nut sockets (11a, lib) each having a 
forward socket portion (22) for connection to the fastener head, a rear socket portion (23) for connection to the power wrench output shaft 
(17), and a central portion (24, 26) separating the forward and rear portions (22, 23), wherein each one of the torque transferring nut 
sockets (11a, lib) carries a probe unit (28) with a rear extremity (29) extending into the rear socket portion of the nut socket (11), and a 
forward extremity (30) extending into the forward socket portion (22) of the nut socket (1 la, lib), wherein the forward extremity (30) is 
telescopically extendible by spring force for establishing contact with the sound wave generating and sensing device (21) on the rear end 
surface of the fastener head when interconnecting the output shaft (17) with the fastener (12a, 12b) by means of anyone of the set of nut 
sockets (11a, lib). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


Fl 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


ZW 


Zimbabwe 


CI 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


FT 


Portugal 






CU 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






CZ 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 







WO 00/64639 PCT/SEOO/00800 



System far righr^ina fa^PHPrg ^vmo i)Ur^,g n ni> sonn ri 

wave genera ring a r^ .gpngina mp^n^ 

The invention relates to a system for tightening fasteners 
of the type having integrated ultra-sonic sound wave 
generating and sensing means by using a power wrench 
carrying a torque transferring nut socket, wherein a probe 
unit is used for transferring electrical signals between 
the power wrench and the fastener past the nut socket . 

A problem with this technique, as it is previously 
described in for instance US 4,846,001, is the difficulty 
to adapt the signal transferring probe unit to nut sockets 
of different dimensions. As illustrated in this patent, the 
probe unit is mounted in the output shaft of the power 
wrench, and the extremity of this probe extends axially 
right through the nut socket to engage a contact surface on 
the fastener. 

Depending on, for instance, specific locations of the 
threaded fasteners to be tightened there is required nut 
sockets of different length, and, accordingly, the probe 
unit has to have an extremity of different length to reach 
through to the fastener. Since the probe unit is mounted in 
the output shaft of the power wrench, the probe unit has to 
be exchanged when changing from a nut socket of one length 
to a shorter or longer nut socket . . This is disadvantageous 
since it causes rather time consuming and costly production 
stops . 

The main object of the invention is to provide an improved 
torque application system for tightening fasteners having 
integral electrically activated ultra-sonic sound wave 
generating and sensing devices, including a power wrench 
having an output shaft of a standard type provided with a 
contact means, and a set of nut sockets of different 
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dimensions all fitting the same output shaft shape and 
dimension, and wherein no time consuming rebuilt of the 
power wrench is required to adapt the signal transferring 
probe unit to different nut socket dimensions. 

Further characteristics and advantages of the invention 
will appear from the following specification in which a 
preferred embodiment of the invention is described in 
detail . 

On the drawings 

Fig. 1 shows a side view of a power nutrunner forming part 
of the invention. 

Fig. 2 shows, on a larger scale and partly in section, the 
output end of the power nuturunner shown in Fig. 1. 
Fig. 3a shows a longitudinal section through a nut socket 
forming part of the invention, as well as a threaded 
fastener to be engaged by the nut socket. 

Fig. 3b shows a longitudinal section through another nut 

socket also forming part of the invention, as well as a 

threaded fastener to be engaged by the socket. 

Fig. 4a shows, on a larger scale and partly in section, a 

nut socket probe unit according to the invention. 

Fig. 4b shows, on a larger scale and partly in section, an 

alternatively designed probe unit according to the 

invention . 

The torque application system shown in drawings comprises 
mainly an electrically powered angle nutrunner 10 and a set 
of nut sockets 11a, lib etc. of different sizes and lengths 
for engaging threaded fasteners like screws 12a, 12b etc. 
The power nutrunner 10 comprises a housing 14, a handle 15 
and an angle head 16 with an output shaft 17. The latter is 
formed with a connection portion 19 of square cross section 
for connection to a standard type nut socket. 
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The nutrunner housing 14 contains an electric motor (not 
shown) which via a reduction gearing is connected to the 
angle head 16 and the output shaft 17 and which is supplied 
with electric power via a cable 18 connected to the 
nutrunner through the handle 15. The cable 18 connects the 
nutrunner 10 to a remotely located operation control unit, 
including power supply means . 

The output shaft 17 is provided with a central contact 
plement 2 0 which via a separate wiring through the 
nutrunner and the cable 18 is connected to the operation 
control unit which also include means for generating and 
detecting electrical pulses. As described above in 
connection with previously known technique, each one of the 
threaded fasteners to be tightened by this system comprises 
an electrically activated ultra-sonic sound wave transducer 
21. The latter is of a piezo-electric type and is formed 
integrally with the head of the fastener 12a, 12b etc. 

In operation, electric pulses are delivered to the sound 
wave generating means of the fasteners 12a, 12b etc. so as 
to produce ultra- sonic sound wave pulses through the 
fasteners. The reflected sound waves are transformed to 
electric pulses by the integral sound wave sensing means on 
the fasteners, and these electric pulses are fed back to 
the operation control unit via the contact element 20, the 
internal wiring in the nutrunner 14 and the cable 18. In a 
well known manner, the travel time of the sound waves 
through the fastener is calculated, and the actual axial 
load on the fastener is determined. 

Each one of the nut sockets 11a, lib etc. comprises a 
forward socket portion 22, a rear socket portion23, and a 
central portion 24. The forward socket portion 22 is formed 
to fit the head of the fastener 12, usually of a hexagonal 
cross section, and having an axial extent substantially 
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identical with the axial extent of the fastener head. The 
axial extent of the forward socket portion 22 is defined by 
a shoulder 25. The rear socket portion 23 is of a square 
cross section to receive a standard type square ended 
nutrunner output shaft 17. The central portion 24 is the 
part of the nut socket that separates the forward socket 
portion 22 from the rear socket portion 23 and comprises a 
sleeve insert 26. 

In order to establish electric contact between the contact 
element 20 in the output shaft 17 and the fastener, each 
one of the nut sockets 11a, lib etc. is provided with a 
probe unit 28 which is secured in the sleeve insert 26 of 
the central portion 24. According to the embodiment shown 
in Figs. 3a, 3b, 4a, this probe unit 28 has a rigid rear 
extremity 29 for co-operation with the contact element 20 
of the output shaft 17, and a telescopically extendible 
forward extremity 3 0 which is axially biassed by a spring 
31 to its extended position for getting into a proper 
contact with the fastener. 

As clearly shown in Fig. 4a, one type of probe units 28, 
irrespective of the length of the nut socket, comprises a 
sleeve element 3 2 which is rigidly secured in the sleeve 
insert 26, and a spring 3 3 located inside the sleeve 
element 32 and acting on the rear end of the forward 
extremity 30. The latter is limited in its forward movement 
by a shoulder 3 6 engaging a inner shoulder 3 7 in the sleeve 
element 32. In this example, the sleeve element 32 forms 
the rear extremity 29. 

For adapting the nut sockets to different fastener types 
and locations, there is provided a number of nut sockets 
lla, lib etc. of different length, and in order to maintain 
a proper contact between the contact element 2 0 in the 
nutrunner output shaft 17 as well as with the sound wave 
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transducer 21 on fastener head, the length of the probe 
unit 26 is likewise adapted to the nut socket length. 

As described above, the rear extremity 29 of the probe unit 
28 is formed by the sleeve element 32 which is immovably 
secured to the sleeve insert 26 in the nut socket, whereas 
the forward extremity 3 0 is axially extendible and/or 
depressible to maintain a proper co-operation with the 
sound wave transducer 21 on the fastener. Due to the fact 
that the rear extremity 29 of the probe unit 28 is 
immovable, the contact element 2 0 in the nucrunner output 
shaft 17 is axially movable to ensure a proper co-operation 
with the probe unit 28. It is essential, though, that the 
length of the rear extremity 29 is equal in all nut 
sockets, irrespective of the nut socket length, so as to 
fit the contact element 20 in the output shaft 17.. 

In the alternative probe unit design shown in Fig. 4b, both 
the forward extremity 3 0 and a rear extremity 3 8 are 
movably supported relative to a sleeve element 39 which is 
secured in the sleeve insert 26 of the nut socket. The rear 
extremity 3 8 is limited in its rearward extension by a 
shoulder 4 0 co-operating with an internal shoulder 42 in 
the sleeve element 39. When using this type of probe unit, 
the contact element 2 0 of the output shaft 17 does not have 
to be movable. A spring 43 acts between the inner ends of 
the two probe extremities 30,38 to accomplish an axial 
expansion of the probe unit 28. 

By the nut socket and probe unit arrangement according to 
the invention, there is obtained a uniform interface 
between the nut runner output shaft 17 and the nut sockets 
11, which is important in widening the range of use of the 
nutrunner 14 to nut sockets of different sizes and lengths. 
Changing from one type of nut sockets to another may easily 
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of the output shaft 17. 
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1- Torque application system for tightening a 

threaded fastener ( 12a , 12b) having an end surface with an 
integral ultra-sonic sound wave generating and sensing 
device (21) , comprising a power wrench (10) with an output 
shaft (17) provided with an electric contact device (20) 
for delivering and receiving electric signals, and a set of 
interexchangeable torque transferring nut sockets (11a, lib) 
each having a forward socket portion (22) for connection to 
said fastener, a rear socket portion (23) for connection to 
said output shaft (17), and a central portion (24 , 26 ) 
separating said forward socket portion (22) and said rear 
socket portion (23) , 

characterized in that each one of said nut 
sockets (11a, lib) comprises a contact probe unit (28) which 
extends coaxially through said nut socket (11a, lib-) and 
which is secured to said central portion (24,26), 
said probe unit (28) has a rear extremity (29) extending 
into said rear socket portion (23), and a forward extremity 
(30) extending into said forward socket portion (22) , and 
said forward extremity (30) is telescopically extendible 
for establishing electric contact with said sound wave 
generating and sensing device (21) on said fastener head at 
interconnection of said output shaft (17) and said fastener 
head by means of said nut socket (11a, lib). 

2. Torque application system according to claim 3, 
wherein said rear socket portion (23) of each one of said 
nut sockets (11a, lib) is of a standard shape and dimension 
fitting the standard type output shaft (17) of a 
conventional power wrench, whereas the forward socket 
portion (22) is individually adapted to a certain fastener 
head shape and dimension. 

3. Torque application system according to claim 2, 
wherein said forward socket portion (22) of each one of 



dociD: <wo onfi4«aflAi i > 



WO 00/64639 



8 



PCT/SE00/00800 



said torque transferring implements (11a, lib) comprises an 
internal shoulder (25) for limiting the penetration depth 
of said fastener into said forward socket portion (22) . 

4 m System for applying torque to and measuring the 

pre-tension level in a threaded fastener (12a, 12b), 
comprising a power wrench (10) with an output shaft (17) 
formed with a connection portion (19) , 

an electric contact (20) carried on said connection portion 

(19) , 

an electrically activated ultra-sonic sound wave generating 
and sensing device (21) formed integrally with said 
fastener (12a, 12b) and having a contact surface, 
a set of interexchangeable nut sockets (11a, lib) each being 
attachable to said connection portion (19) for transferring 
a tightening torque from said output shaft (17) to said 
fastener (12a, 12b), 

each of said nut sockets (11a, lib) comprises a rear socket 
portion (23) for receiving said output shaft connection 
portion (19), a forward socket portion (22) for driving 
connection to said fastener (12a, 12b) and a central portion 
(24,26) separating said rear socket portion (23) and said 
forward socket portion (22) , 

characterized in that each one of said nut 
sockets (lla,llb) is provided with a probe unit (28) 
secured to said central portion (24,26) and comprising: 
a first extremity (30) extending co-axially into said 
forward socket portion (22) for engaging said contact 
surface on said ultra -sonic sound wave generating and 
sensing device (21) , and 

a second extremity (29; 38) extending co-axially into said 
rear socket portion (23) for engaging said electric contact 

(20) on said connection portion (19) , 

said first extremity (30) being telescopically extendible 
by a bias spring (33;43), whereby is obtained an electrical 
contact between said contact surface of said ultra-sonic 
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sound wave generating and sensing device (21) on said 
fastener (12a, 12b) and said connection portion contact (20) 
on the power wrench (10) . 

5- System according to claim 4, wherein said second 

extremity (38) is axially depressible against the action of 
a bias spring (43) . 

6. System according to claim 4 or 5 , wherein said 

forward socket portion (22) of each one of said nut sockets 
(11a, lib) is formed with a shoulder (25) for limiting the 
penetration depth of said fastener (12a, 12b) into said 
forward socket portion (22) . 

7 - A set of interexchangeable nut sockets (11a, lib) 

for connecting the output shaft (17) of a torque^ delivering 
tightening tool (10) to threaded fasteners (12a, 12b) each 
carrying an ultra-sonic sound wave generating and sensing 
device (21) , said output shaft (17) having an electric 
contact element (20) , wherein each one of said nut sockets 
(11a, lib) comprises : 

a forward socket portion (22) for engagement with said 
threaded fastener (12a, 12b), 

a rear socket portion (23) for connection to said output 
shaft (17), and 

a central portion (24,26) separating said forward socket 
portion (22) and said rear socket portion (23) , 
characterized in that each one of said nut 
sockets (11a, lib) is provided with a co-axially extending 
electric probe unit (28) which is rigidly secured in said 
central portion (24,26), said probe unit (28) having a 
first contact pin (30) extending into said forward socket 
portion (22) and being telescopically extendible by spring 
force for establishing contact with said sound wave 
generating and sensing device (21) , and a second contact 
pin (29) extending into said rear socket portion (23) for 
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establishing an electric contact with said output shaft 
contact element (20) at interconnection of said output 
shaft (17) and said fastener (12a, 12b) by means of said nut 
sockets (11a, lib). 
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